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can be immobilized at the end (E) of a scanning electrode (Q by dielectrophoresis while elongating the sensing nucleotide chain (X) 

^ by an electric field. A sensor chip having such a sensing part (la) and a hybridization method using them are also disclosed. 
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mmm 

M 7V?^V-zs a ft® t-t y?&WU7V P-iV- 

5 

15 K«koT3ffe©DNA^«HE^!I$nfc, V^Jj)5DNAfy^XttD 
NA^^D7H (£TF, rDNAfy^J til. ) ifffittlS/t 
^7yWl0l«IW, fltfc^O&Sffitf. SNPs (-SS^ 
M) #*r, »£^f6S«£#tf$fc#JJasnT43!K mat, i&&&0r, 

20 T^5. 

NAt'J^c DNA (complementary DNA) ^^3I£ftT^5 
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N T P P C RiWU t9(E««±fc*ViX;W ^ 

^ MJ£**fc (Af f yme t r i xtt) fc J; -5 h<Di)tftm®'V$> % 
^¥4- 5 0 5 7 6 3fM» . tOlO^'^a, 
*1*&fcmv>*», 2£«±T0DNA££fcttlBJ|L#fcoT, R+££g 

< Htfc«fc«3Tf^m$nSfe0T^5 (WAtf, 0 - 5 0 3 8 

1 k bSSODNAWfrSHffiftiTSSiV^sWj*^**. 

«V>T* IEEE TRANSACTIONS ON INDUST 
RY APPLICATIONS, VOL. 31, No. 3 MAY/ 
JUNE 1 9 9 5, P 4 5 1 *fl6]m@F H 1fcE^J$tlfc#^m@ 
(floating potential electrodes) fcJgJ5j&$n<5tt#CDffcJHfc«ko 
T, DNA^iliffcittSSf (DNA i mm o b i 1 i z a 
tion me thods) ^i^^tlT^S, 
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tfifB I EEE TRANSACTIONS ON INDUST 
RY APPLICATIONS, VOL. 31, No. 3 MAY/ 
10 JUNE 1 9 9 5, P 4 5 1 fcll^SftfcDNAHJfe&af&Ji&fflU 

20 #IB3£3-frS«fc5fcI*?"£E:£fcJ:-3T, A-T ?U #4 a >3S 
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tsojsttjiiaMEK:, mmmz^-m^ (mmtiMtf-mzM*? 
o ft®** uttvmzM&t&mommzm-fTmnfomvT, wmmm 

nM&m£&fsivp>nitjk&nm\z&\,*Tte, ?y?m 
fe®mzwtnt>nit7,-<< y9-z®r>mxT^< z\tx% nmwwtozn 
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^ i/^-^ Filiate. ^n^'nmsiwi±^M®t-^> £ htm<izz>&^ 

25 
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\ztkvz>7fi%-m.RT»mnfomvT, m^mmm(Dmmmm^mz^ 
fez^zmm (fgi^ii) t, MmMfomm\zni£*®ii}a'?z>z\t\z& 

mmmmmm(Dmmmm^mzm^nrc^^im<Dmmmiiim^^ v 

So 

&±0itfc^c«^?tfT\ SNPs (-41^1!) ##f, 
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*©»rJt) > 2*<E9K:«kD»&n*cDNA (cDNAyo-^) , R 
N A> jj?«J75F)ifWHIIil# (PNA) ^££<^tT. . 

15 ^HiWoati (=M«> »fcfi**«*T*. 

rS#PMI (steric hindrance) J tt, ^rtOKJfc^'fr^©^ 
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So 

-»ff) J , P 3 7-P46 - *5* - MftAOtDNAOTSKal/ 

JRlHtt, *»Wfcff*A-r^U^<-tf-$/a>ttffl* (la) ROC 

*2AHtt, JVlBIC«$n^ttffl« (la) O I - I *^a»fiiiH, 
*2BHtt, *2 AHTwSttfcfcffiB (la) OD^^^H (1' a ) 
I-ITfc*. 
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I3i(t Mia OUil'a) fcS^T* ttfommA- B Wz 

lOTin^n, ft-ow, 2ttfamm g-cx hr^g -cy PpSjjcsje^ 
lb) <D^ffif$,*&?m'v&z>o 
10 (if id) <Dgfflffij&z&?mr$>2>o 

M7 A073Mfg7 CHtt, ^fcBSB (1 a) ©»r*«JEEWJPift^ (3 
£8 A075MH8 C0I1 (lb) fcftjKTSWERlinafl 5 *! 

(3M) sa-fBT**. 

15 19 0(1 #S§"3il;:&£&ajgBRtf-fe>1*-- ^y^fDms&MJ&Wi 
(if le) ©Ml«/££^T0T&£, 

Hi O0(t #^§Bt£&5&fflg&Rtf^>1*-^y ^©^6^21^11 
(if 1 f) O^i^^T0T^5. 

HI 10H, *^BJfc^^^tB^RlKir>-y---^yyo^7*JI^S8 

20 (if ig) om^m^^-tmx^^c 

mi 2A0it i9 m*© 1 1 - 1 i u&mmmm. mi 2B0(t 
^fflgg ( i e ) (D^m^m (if i ' e ) *a-r i i - 1 1 m^nmm 

0T$5. 

mi 3A0(t ftffiS (1 e) te^jS-rsmffiffttJif^WfeilTH, 

25 flii 3b@h, ^mgp (if) fc#ic:*r*«jEWini«^fift*r«. g 

13CHB, (lg) fc^jKTSMBEWJlPiSlf^flfeJftfHT**. 
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mi sift *%w\zmz%LRffiRtf-t y ^omsmmmm 

mm i) ©g&jsjfc&arrBTfc*. 

ii 7 0ft mm9mmmm mm n ©s»*/£ft*-rHT**. 

118 A0ft 116 0, I170t(5I I I-I I I HSc^MB* 
il8B 0ft full 1 8 A0T^$n£t£aj$ 1 i (D&m&m («F# 1 
' i ) Sr^T I I I - I I I «tfc«8rffiB*C&S. 

11 9A0tt v iStiO^tSgl (E a) £^T0, Hi 9 B0 
ft (Eb) £^T0, II 9Cift fe£m 
«<BH3t#*« (Ec) £H1-0T£3o 

12 0 0ft *|Blifcfl5*A-f if-z/s >&m&RZt±>D- 
-fy^IlOtlfl (10 a) CgM^^tiT^S, 

12 10ft M^m^fc^F^-«^ (L) ^M$tlfc«fS^tH 

12 2 0ft *^^fC^§A-r^uy-rif~^3>^ttlggR^-fe>^ 

-f^ciniM ciob) ©g&«j£££TBn?<&s. 

12 3ift *»«fc**/W:/y^r-£-5/s >3fSS©*«0!¥JB 
f8K£^;firr5fc8Z>©S&©JB!8 

<fg 1 £;8&^8g> 
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US) o 

Mf2*flR]m@A, BCDt^OMH |5lX10 6 V/m, I51MH 
15 zil^W, BMXfoZ (Masao Washizu and Osamu 
Kurosawa :" Electrostatic Manipulation of DNA in 
Microf abricated Structures" , IEEE Transaction on 
Industrial Application Vol. 26, No. 26, p. 1165-1172 (1990)# 

m) o uTmwrzt^xtDnR&mt, z\ntmmx&z<Dxmw& 

20 MTS. 

)v&moi&Mxfti&hxfttEhx^%%i\tim'z>7 u^-^^mx^, mm 
25 m^x> MfamrnA, Bomizfc, M&immA, Btw.&'fz&viz, 

m2<D$ifammG, C (C lf C 2 , C 3 , • • • Cx, Cy, Cz) & 
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<yfSj, S 2 , S 3 • • • S x, Sy, S z %M%i*>/*y?%> d 

<«jfc£fll*.*. »5Ittl8*Ct4, C^^Ltf, GtC x , C 

y W) (#l:tSfiC0^2l:) > 

iSiSCHO^ilC!, C 2 - • • C z ©SBSfSJRItt* # 

H2AgI*4> »lB*©I-I*£«0rIiHT*tK i2Bi 
tt, S2AIST3K3tt;Mftffi*l a©£#J*» (flF^l'a) Wl 

«la*CJ4, ISA, B^©J¥#££jfcfC$R©^£ OU41B) 
l^iCioTft ^ 2 B l^td^^n^^Hi^ 1 * a©<fc"5fc> 
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Z\Z\X, ^3i(t MfB^ai^la (X\t 1 ' a Xh ) -fcfcn 
T> &ffl*ttA-BWfc*JE#ftlH£l'U ^IS2j!fl«lMG-CxM 
5 RtfG-Cy Wfc«JBE*«HlJO*nT» iltSCx, C y tfjfiK:*^- 

nrc&mmzpujr^Fmxfc. j£iSE-r^^^m@c 1 -c 2 , c 2 -c 
3 • • • cx-cy • • • (Dm\zfi}tfxmnfoW}\z£-oxmW}-£n, # 

H<E>$g3|glte, X'fyfSx, Sy^t>Sn, IgGtCx-CyK 
CUT, S««*RK:a*llI*nT#fc«W^^U'^9 t l ? liYtt, » 

fc) Jfcffi/B^l'^FfcX'fcSl^lir&nsa:* £ft**F©IWb 
<Jg2^J6^fi> 
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a) £J|&D, fttf||«C„ C 2 , C 3 - • -Cx, Cy, Czfc 

Mfa~tz>mm (mim, M3®$<DW%G\zm%tzmm) wmfzn 
w&^ 0 mo^v^mmmc.-c,, c 2 -c 3 , • • . cx-c 

;:©l4iTit *fiRiiiaSA-B> Miicx - c y izm&tffttia 
£*u ^lil C x - C y ril^i^-tf L 2 ^ffiE $ £2mnc 

10 x - c y mizmfe-zsnrc&itiftz # u*? h^x* w-c*«* * i/ 
<m3mmmm> 

15 c) ©f^SHLTHS. 

JUSn^SiSC!, C 2 , C 3 • • - Cx, Cy, C z fc&LT, * 
20 n^n^I^If Z£5\Z%.gnmD lt D 2 , D 3 - • -Dx, Dy, Dz 

£©Jg50Tfci:, *#l*l««A-B, MiiCx-Cy, Dx-Dy 
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ilcD&fcBS&l dte> ^3^Jfi^lBT?»5«ffl»l c tHfllfc, MRS 
5 nfc^3t*ac lf C 2 , C 3 ---Cx, Cy, Czte»bT\ 

n^lRlT*J:5K:j£3tE«aDj, D a . D 3 • • -Dx, Dy, DztfiB 

^©^6^T«, ^IrJMA-B, iSlSCx-Dx.Cy-iD 

g&^T, *JEEW1D»^0I&*7AH75S»7CH, »8AH75M*8 
CE!teOV>TtB9IT£. f|7 A07iS^7 CHI4, &fflSB 1 a 

15 »«*r5«MJP»fPW (3M) > I8Ai75iI8C^H 1 

bt^-rsfltffWJp^M (3 09) &*n-£n* i/Tv>*. 

mffA-BM^B3inUTV^«JBEtt, iME*S&IS#fc*->l/TV>< t 
g\Z (G-Cj • C 2 ^G-C 2 • C 8 -- • • • ) > S^f^1in^>tbT 
20 feiVio 

S-fc, 117 B0fc^-r«k , 5K:» ^lRjSaA-BBIfc:WJPbTVi5«£E 

», M&mmizwtQtz ttn*7irz> &5 izLxb&^o erne©! 
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I40otfflsisi b*m\z%Lmr%t. Amz7x~r<k?\z, ft® 

%\z (c 1 -c 2 -*c 2 -c 3 -^ • • •) , %mwto*>tLT%&K 0 
&rz, m8Bm\z*t£oiz, ttftn®A-Bm\zwtinLxKz^m 
fe&mm*mm\z*>t%fcmz*y'?%&5\zVT<h&\<*o 

35IC, %S8 Cm\Z7f;t<k?lZ, ftlSMMA- Bm\zwuavx^^nE. 

s§7cig, i8B^ jgs cmom&v&oiz, ft 
fammA-Bmzft-r z>m)£z*>/*yvxmmmzwiiQ'? m 

^M^fc^i>$-a-fc0, n\z\ts fcfo<D5r>(-i>>f*mm.htzY)'tz>z. 

Sfc, ftfa^mA-B®\Zft?ZnB.<D$l-}JU&*7\Z'rz>Z:tiZ&<D 

o >Mm\z^texm?TZ&2> z: t&x% & o 
&±<Dnm%iMmz&r) , mmmzw^nxM^m®Dm^\zm 

BP'S, ^ffl^^tf^FStX' ittB«tt)i^Ptf H«Yio;> 

^ u ^ if - a a < aff t* * t 5 en*. 
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wm e7?7*t£ntzmitim\z\z, Kfom®R&mjt>nT&K>> z\<d 
-^n^ff \zmmznfe%.3kmmmc (c^cz) atE^n-cn 

^^CCD^S^Ci-C z X-T ^y^S !~S z ^miZ^r>\zLX^ 

tiG^tic^cz <Dm<DfcmmmR\zfe, ^m— m#L 2 >w 

yft%-m%-L 2 \z&r) s MmfcjfcmmRiz&^TW&ftntztitc&m 

25 £n> ^aiffi^^v-^^HMx^, &mmm (c x -c 2 , c 2 -c 
3 , • • -cy-cz) fcii^j-snsi^fcijisns. 
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(C 1 -C 2 , C 2 -C 3 , • • - Cy-Cz) fcJS&ttSns 

. <» 6 

HllSfl« («F#1 f) ©IM^^it0T$§. 

MfflgPl f fctt, ±E«ttl»l e£H«lc» E£MtR£X]MffG 
#Rfr&nTV>*. :©Wlf(:tt> 2^J©^ilcf, D^SB 
^StlT^O, iliUCfffiMtSHlC!, c 2 , c s - • -c 
x, Cy • • C z 0&*M8&EWU ^SIlD^^Mt5#iiD 
!, D 2 , D 3 - • -Dx, Dy • D z e t-etl^ftMfr 

^SilC^OtilCj-Czlt X-f^y^S !~S z ^ 

Cy, DyMIC«JE3WffJP*nftJKai*3RbT^*. 
<*7 5fcK»«> 
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m^X, Hi lilt *%®\z®Z>tk&3X.tft>y- : ?y7®%7 

5 Wt, F&tfBWtZtlT^Zo tligDi^i^tS^tlDp D 2 , 
D 3 • • • Dx, Dy • • D z <D&mmi$3E\*. fe^nUF UZMfc 
tS^tiFp F 2 , F 3 - • -Fx, Fy • • F z <D#S«§S8 e t 
ft -6 n ft ft T & <k 5 £ BB g £ ft T ^ § o 

10 icbxvi< ^^Tiiv^cii^n, MMm®Fmo&n®F 

z fcL ^*;fs,-sz £j®fc:*>fc:UT^< CtttlV^Cil 

&5IM^G-D 2 , F 2 ^tmjE/5^Jn$ft§o 81 
15 X-f^Sy, sytf$3->££ft, MUG-Dy, FyffilZ 

z\z\x, m i®<Dm7mi&Mn\z&^x\t, ^nmD.tF,, d 2 

tF 2 , D 3 i F 3 ■ • • D z £F z ©H©IElttH#ft* 5 

Kis^$ftT^5. d©^^m@D^, Fi*§fli/rr5#2tis!]*«ia!© 
20 B«Hfcfr*»cg<u ssiaog^i^* fc^tsifiKssi u 
itz\t\z£-DT, £i&m&R\z&teT, m&mnzntcn® now) 
\zmv}xmn&m?&ikmmx9 yttvmxit. m&tzm® (sjbe 
t)mtiaznx^i3L\,*m®) \z^^xmmm\z^m^n^^t^<. 
\z®mx%%&o\zfe&t^?m^^^w%t>nz> 0 m®* 
25 ?i/*?\*mY®mn,fcWjom\zhmm<D%}%:i!>mp>nzo 
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&\z, mi 2Aitt B9m*<Di i - 1 im&mm^mn&r), % 

1 2Bift fcffl&l e<D%.MMM (Wm' e) £ST I I — I I HI 

mi 2Amnmmi 2B^$nt^5j;5(:> ^ebbi e, r e 

a-&K<£oTte, »12B00ttffl«l'eOi5t, Bi«#UK:«fc 

«R©S£;£ffifcfc&3&J^TEBbTfe.fc^ (ton, lgW 

±lB$/&©&£BgBl e~ 1 gTB, EJfc&^Rfc^JqSnfcfcW* * 
l/^FfcYtt, m@G-C (C^Cz) , G-D (Di-Dz) , 

g-f (f j~f z ) cD-en^n©rafc^*nfc^— m*L a ©f^ 

I9ift jll«f C x - C y MfcBSSn&ftlHI 5( ^ 1/t 
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zm?* Ml 1H«, tfiSDx-DyflMfcFx-FyFailSt 
1 3BiH ttffiffl f fctffc-TSfcffiBllinllfMI* *1 3Cift 

maul gfc^-rsmjEWiwSifp^is-en^n^bT^s. 

I9 0Otiilg|51eTlt 111 3 A0^^f<fc"5lC, m@G-C x > 

C 2 • D 2 • • • WC, )B#k:«JESPPlObTV>#, mi 

1 gTfi, ^1 3Cit^t«fc5l:, tSG-Dj • F r flG-D 

Id, ^1 4m\z^-T£5\z, £fcffi«l e~l gte*fr*#«ttM 
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5 

10 #B*©njB'b&<, awsjsKjifT-rs. titmmxzuttvm 

15 <J&8£JfcJgIB> 

(Iff lh) ©Hg&l§/&£^TiaT&5o 

WI3lll^2ii*aiC»©IBD^3*SIHI3fe^fcMBB»2jfeaE«ffD 
25 BJlftffjftU ^m«^^l^^5 1 Hm^MIBm#fCj;^T#g$ii^^ 
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25 

UP^n, «aiV l fcJ:t)***«Dx-DyK:*flE*5BIlP*nT,. ^ 
<*9*lt»»> 

10 ftfRlS^G, C (C x > C 2 , C 3 , • • • Cx, Cy, Cz) #g2g3 

15 SEMfcsnx^s. y^sfc^tfSx, s 2 , s 3 , • - -sx, 

Sy, SzM^^fs/fWp W 2 , W a , • • -Wx, Wy, Wz£ 
7 T 3 £ tllioT, ilGtiSCp C 2 > C 3 - • • 

cx, cy, czffi}z%.*\znmtf%iijn'2n%m&£te?TKZo 

20 Sz^tfX-fyfWp W 2 > W 3 > • • -Wx, Wy, WzZMX.* 

>/ar7-?z>z\h\z&ix, mvGs-ftofe^mcmizv:* \zm& 
»K:*^Ttt, M&mmcm<Di$mz*m--mfr'L 2 &mffc-zn (ii 
25 ©wi) <Dmmvtm\z&\,*Tfc* .&fe&mmtBmz^m-mRL 2 i)m& 

£ft£ (II 7H#M) o 
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mmfe&mm (M&t. mi 6m\z^~?&o\zc x ) \z, w^nr^ 

^T, mo^mm c 2 ) izMmfcmmzzut^Fmom 
n§&*®%.t£^zz\t\z£'DT. rnvGofe^mmm c^c 
2 ) izniz&ftmzzux^Fmx' ^mm-r^^^izm^-r^^mt, 
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